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SELF-TEACHING PROGRAM FOR FOCAL
by H. R. Bungay, 3rd Clemson University November 1971

This program for teaching FOCAL is used routinely on a PDP-15 and has been tested
on a PDP-8. The tapes that are supplied contain the LIBRARY IN feature, and the pro-
gram has been divided into four parts to fit the memory partitions for Multi-User
FOCAL with a PDP-15. By deleting the LIBRARY IN commands, the tapes can all be loaded
at once if permitted by the available core size. For use with a PDP-8, with a small
memory, earlier portions of the program must be erased to provide room for subsequent
portions. It would be very easy to modify the program or to use parts of it in other
programs.

The following instructions are given to each user:

Guide Sheet for Self-Teaching FOCAL Program

The idea is to leave the program to try FOCAL commands and to return to the program to
learn new concepts.

To Leave: while depressing CNTRL, hit P
To Return: Type G, space, statement number, and hit RETURN
Terminate commands by RETURN

Reentry points:

1:01 Start of Program 2.79 Several commands per line
1.13 More information about GO 3.10 TYPE with writing & numbers/wait 30 sec.
1.23 WRITE 3.20 ASK

1.25 More on WRITE 3.30 DO

1.32 TYPE 3.38 More about DO

1.38 More about TYPE 3.50 IF

2.01 Arithmetic symbols/wait 30 sec. 3.54 More about IF

2.37 More about math 3.60 Program to average grades
2.39 Operation as a desk calculator 3.79 FOR

2.44 Operational mathematics 3.86 More about FOR

2.60 Symbols and SET 4.01 Closing remarks/wait 30 sec.

Common Mistakes

1. The asterick* indicates that it is OK for a command. Use CNTRL P at any time
to get*.

2. There must be a space after a command, e.g. G 1,12

3. A colon (:) means to type in information or to use RETURN to continue on. . It
is not OK for a command.



E A

£ FOCAL1S y9A

@141 T I"THIS FOCAL PROGRAM TEACHES FOrCAL PROGRAMING.

21.22 T !4 PROGRAM CONSISTS OF COMMANDS TO THE COMP/JTER.

2143 T I"LET'S START BY SEEING HOJ TO GET ARQOIND IN THE

71«24 T '"PROGRAM. TO MAKE THINGS HAPPEN, JSE THE RETIJRN KEY .

71«35 A AN,"™ THE INSTRIJCTION 30 OR G (EITHER WILL YORK)

P16 T 1,"yILL START THE PROGRAM AT A GIVEN N/JMRERED

2127 T '"LOCATION. IF NO NUMRBER IS GIVEN, EXECITION

71.48 T I"STARTS AT THE LOWEST NJMBERED LOCATION IN THE ENTIRE PRO3RANM.
7139 T !'""TO INTERUJPT AT ANY TIME, JHILE DEPRESSING THE

71«1 T I"KEY CONTROL (CTRL)> » HIT P. 1 WILL MAKFE IT INTERJPT RY ITSELF
Ale11 T !"SO THAT YOJ CAN TRY GOING RBACK TO AN EARLIER COMMAND. TYPE
Al1el2 T !I'" G 188 BIJT OBSERVE SPACING. NEXT SEE YO/JR 3JIDE SHEET"; 9
A1«13 T I"EJERY LINE (STATEMENT) HAS A NJMBER. THE LINES ARF

1«14 T !"IN GROJPS DESIGNATED BY THE FIRST DIGITSe EGe 11251458,
2115 T !"1.99 ARE ALL IN GROJP 1. THERE ARE 15 GR0'JPS.

2116 T I"YOJ WON'T FIND MJCH AROVE 1.50 RBRECA’JSE THRE PRO3IRAM HAS SFEEN
1«17 T !"DIVIDED J® TO FIT SMALL COMPJTERS.

F1418 T !"EXPERIMENT IF YO LIKE JVITH G IN GROJP 1.

7119 T !"CONSULT YOQUR GJIDE SHEET FOR REENTRY POINTS.

2120 T !"NOTE THAT THE COMPIJTER TYPES % (ASTERISK) VHEN

Al1.21 T I"AWAITING COMMANDSe IT TYPES A COLON : WJHEN

21.22 T '"EXPECTING DATA OR RFTIJ3IN."; N

123 T !"LET'S LEARN ARBOIT WRITE (OR Y)e THIS COMMAND CA/JSES A
Ale24 T I!"LINE TO BE WRITTEN O0UT. FOR EXAMPLE:Y 1.3%. TRY IT"; 0
1«25 T !"NOTE THF STATEMENT NIJMBERe. YO DIDN'T SEE THIS JHEN

71«26 T !'"THE PROGRAM WAS RINNING. IF Y0 TYPE ONLY ¥, YOIJ WILL
A1«27 T !"GET EVERYTHING. {JSE CONTROL P TO HALT THIS. IF YOJ
7128 T I"TYPE A4 DIGIT, YOJ WILL GET EUVERYTHING IN THAT 3ROi{JP.

3129 T I"TRY W 159 12054 123 JSE CONTROL ® TO KEFRP FROM

2130 T 'GETTING A MILE OF PAPER. IF YO J TRY TO VYRITRE

71«31 T I"A NON-EXISTENT STATEMENT», YOU JJST GFT *

132 T INEXT LET'S SEE HOJ TO MAKE THE PROGRAM TYPE THINSS OUT."
#1.33 T !"THE COMMAND IS TYPE (OR T). TO JIJST 3ET JRITINI» YOU
134 T !"JSE QIJOTATION MARKS. JSE THE 4 COMMAND TO SER ONE OF
2135 T 1"MY LINES AS AN EXAMPLE. "1'"Y0!J CAN WRITE A4 PROGIRAM

2136 T I"™OF YOUR OJIN JSING GROIJP 5 JHICH I HAJE SAUVED FOR YOJ.
7137 T !"TRY THE FOLLOWJING :"349 5.0t

73138 T !'"" THE EXCLAMATION POINT IS A LINE FRED (ADVANCE PAPRPER)
M1.39 T !'""FOR THE TELETYPE. JHEN YOiJR PROGRAM IS ENTERED

21«43 T "IN GROJP 55 JSE G 521 TO RJN ITe"

22.21 L I TEACH?2

2202 NJIT

75«01 T '"HELLO OJT THERE."

599 T I'"CONSYJYLT YOJR G'JIDE SHEET FOR RERNTRY POINT.';:

* 3G
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C FOCAL1I5 VSA
04,01 T I"THIS IS ENOUGH FOR YOUR INTRODUCTION TO FOCAL.

24.02 T 1"YOU HAVE SEEN THE COMMANDS AND SHOULD BE PRETTY HANDY IN

@4.83 T I"THE MECHANICAL ASPECTS OF THE LANGUAGE. AT THIS POINT,

P4.24 T 1"YOU MAY NEED TO STUDY PROGRAMMING TO LEAR

@4.85 T !"GOOD USE OF FOCAL., N HOW TO MAKE

24.12 T 1!"AND SO WE SAY A FOND FAREWELL TO FOCAL, LANGUAGE OF

@4.11 T I"ENCHANTMENT AS IT FADES INTO THE SUNSET OF A SMOKING TELETYPE
Q

24.99 QUIT

C FOCAL!5 VSA

@2.81 T !"LET'S LEARN SOME ARITHMETIC SYMBOLS SUCH AS;:
g2.02 T 1™ + IS +"1I" - IS -"1" % IS X (TIMES)"

22,03 T I” / IS DIVIDE"!"® t IS TAKE TO A POWER, E,G 3t2=9
@2.38 T 1" NOW TRY WRITING YOUR OWN PROGRAM, THE ONLY COMMAND YOU
32.31 T 1"WILL NEED IS TYPE OR T. USE GROUP 6., FOR EXAMPLE

@2.32 T !™"YOUR PROGRAM COULD BE:"!:W 6,85

02.33 W 6.1@

92,34 T 1" YOU MAY NEED TO USE ( ) TO KEEP THINGS STRAIGHT.

@2.35 T I"EXECUTE YOUR PROGRAM WITH A GO 6.85. "3AQ

@2.37 T 1" NOW TRY A PROGRAM WITH SENTENCES AND NUMERICAL ANSWERS.
2,38 T I"WRITE 6.81 TO SEE A HANDY WAY TO DO THIS.":Q

82.39 T !1"YOU CAN OMIT THE NUMBERS ON YOUR STATEMENTS AND USE FOCAL
22.40 T !"AS A DESK CALCULATOR. TRY THE FOLLOWING WITH NO STATEMENT
@2.41 T ! NUMBER: T 2 + 2 TS5+ 3 , NO = IS USED."

@2.42 T I"THE NEW * MAY BE SPACED FUNNY."3Q

@2.44 T VI"LET'S LEARN SOMETHING USEFUL.

@2.46 T I1"FSQT IS SQUARE ROOT" I"FSIN IS SIN, (FCOS AND FTAN ALSO)
@2.47 T I"FLOG IS NATURAL LOGARITHM

22.48 T 1"NOW DO SOME DESX CALCULATING AND COME BACK TO 2.69

§2.45 T !"AN EXAMPLE CALCULATION IS T FLOG(2)/2.3@83 TO GET LOG
92,50 T 1"TO THE BASE 18 OF 2, TRY SOME PROGRAMS OF YOUR OWN.": Q
22.60 T 1™1T 1S TIME TO LEARN TO USE SYMBOLS AND THE COMMAND

@2.61 T 1™ SET (OR S). FOCAL VARIABLES START WITH ALPHABETIC
02.62 T I"CHARACTERS AND CAN HAVE DIGITS BUT NO INTERNAL BLANKS
@2.63 T I"OR PUNCTUATION MARKS. EG. X, X1, POP, MN4, ETC.

22.64 T 1"IT IS PERMISSIBLE TO USE SUBSCRIPTED VARIABLES

@2.65 T I"DESIGNATED X(1), MOM(3), YI1(5), Z(J), ETC, BUT DON'T
2.66 T !"WORRY ABOUT THIS FOR NOW. THE COMMAND S IS USED TO
92.67 T I"DEFINE A SYMBOL, EG. S X=5.7 OR S Y =FLOG(X)

#2.68 T !"TRY WRITING YOUR OWN PROGRAM USING GROUP 7 ALONG

22.69 T !"THE LINES OF THE FOLLOWING:™!:3W 12

22.70 Q

22.79 T !"FOR CONVENIENCE, MORE THAN ONE COMMAND CAN BE ON A LINE
¢2.8@ T I"OF THE PROGRAM. EG, "!3W 3,13

g2.81 T I"TRY WRITING A COMPACT PROGRAM OF YOUR OWN BY

g2.82 T I"CHANGING YOUR PREVIOUS PROGRAM. YOU CAN

92.83 T I"SIMULTANEOUSLY ERASE AND WRITE BY GIVING A NEW

@2.84 T I"STATEMENT THE SAME NUMBER AS AN OLD ONE. USE GROUP 7.":Q
23,10 L 1 TEACH3

23.11 Q

3,13 S X=73S Y=9533S 7=Y/X3T 7

p6.,01 T !"THE ANSWER ="

26,85 T 5 + 7

06,10 T 12.3/(45+67.8)

26.99 Q

12,92 S X=12,345

12.93 S Y=FLOG(X)>/2.303

12,94 T I"X = ",Y =

12,95 T X,Y



E A

C FOCAL1S voA

23«13 T !"WE CAN MIX ANSWERS AND WRITING ON THE SAME LINE OF TYPING.
2311 T !"FOR EXAMPLE:*'3%W 3.13

@3+12 G 3.14

D313 T I'"MY ANSWER 1S Z=",2

03«14 T 1"YOU MIJST HAVE CALCULATED Z PREVIOUSLY. STOP AND TRY THIS":3Q
0320 T 1"A VERY USEFUL COMMAND IS ASK (OR A)e THIS CAUSES THE

23«21 T !"“PROGRAM TO STOP AND WAIT WHILE YOU TYPE IN A NUMBER.

322 T '"“FOR EXAMPLE: A X ALLOWS YOU TO TYPE IN A VALUE FOR X.
323 T 1"YOU CAN USE QUOTES TO WRITE BEFORE IT ASKS"!3W 3.25

@324 G 3.26

@325 A IV"X= ", X," Y=",Y

#3.26 T !"CHANGE YOUJR PREVIOUS PROGRAM TO TRY THIS";Q

@330 T !"THE DO (OR D) INSTRUCTION IS FAIRLY EASY TO UNDERSTAND
3«31 T !"BUT IT IS DIFFERENT FROM FORTRAN OR PL1 IN CASE YOU ARE
92332 T !"USED TO PROGRAMMING IN THOSE LANGUAGESe. DO SHIFTS

@333 T !'" CONTROL TO A STATEMENT OR TO A GROUP AND THE PROGRAM
@3+34 T " COMES BACK TO THE STARTING POINT WHEN IT FINDS THE

A3.35 T !"COMMAND RETURN (OR R)>. USE WRITE 13 TO SEE A

@3.36 T !"SUB=-ROUTINE IN A GROUP BY ITSELFe. TRY D 13 IN ONE

2337 T 1'"OF YOUR PREVIOUS PROGRAMS.";Q

2338 T !"WRITE A PROGRAM IN GROUP & AND USE D 8 TO EXECUTE THE
93«39 T !"ENTIRE GROUP. PUT THE D 8 COMMAND IN ANOTHER GROUP.

@340 T !"AND NOTE HOW CONTROL SHIFTS AROUND.';

@356 T !"LET'S SEE IF YOU CAN HANDLE ONE OF THE MORE DIFFICULT
@3.51 T !"COMMANDS, IF (OR I)e THIS 1S & DECISION COMMAND WHICH
@3+.52 T !"ALLOWS BRANCHING IN THE PROGRAM. FOR EXAMPLE,'"!;

P3¢53 T 1™ I (X-1) 3555351535230

03«54 T !"™THIS 1S TRANSLATED:"™!"™ IF X-1 IS5 NEGATIVEs GO TO 355
@355 T 1" 1IF X-1 = 0, GO TO 3.51"1!" [F X=1 IS +,G0 TO 3.52

B3+56 A 1"™(HIT RETURN KEY>",AN

23«57 T !"PERHAPS YOU CAN UNDERSTAND THIS BETTER FROM AN EXAMPLE.";:;W 14
@366 T !'"THIS PROGRAM AVERAGES GRADES. EACH TIME A GRADE IS ENTERED
P3.67 T !"IT INCREMENTS G« THE IF COMMAND KEEPS IT ASKING FOR GRADES
@3.68 T '"UNTIL G=N», THE NUMBER OF STUDENTSe %WHEN G=N, IT TYPES OUT
@369 T !'""THE ANSWERSe. TRY MY LITTLE GRADE AVERAGE PROGRAM BY D 14";30
33«79 T 1"TO USE THE FOR (OR F) INSTRUCTION INTELLIGENTLY». YOU NEED
@382 T !"TO KNOW A LOT MORE ABOUT WRITING PROGRAMS. LET'S JUST
@381 T !"SEE AN EXAMPLF HERE AND NOT WORRY AROUT THE DETAILS.

382 T !"YOU USUALLY USE SUBSCRIPTED VARIABLES OR AN INDEX OR BOTH.
7383 T !"™A TYPICAL COMMAND 1IS8:"!;S N=239Y 3.85

D384 G 386

D385 F I=1,-N3D 1330

A3.86 T !"THIS TRANSLATES: FOR VALUES OF N STARTING AT 1 AND GOING
@387 T t"yP IN STEPS OF 1, EXECUTE GROUP 13+ WITHIN GROUP 13

A3.88 T !"YOU WOULD JSE I AS A SURBSCRIPT OR AN INDEX AND WOULD THUS
@389 T I"BE DOING THE CALCULATION OVER SEVERAL TIMES WITH THESE
B3.98 T !"CHANGING VALUES OF I« TRY GO 3.85 IF YOU WISH AND CCME BACK
@391 T '"TO 4.0t FOR CLOSING REMARKS"™;0

D401 L I TEACH4

Da.32 Q

7799 0

1310 A 1"GIVE ME A NUMBER.'",NUJ

13.20 S N50=NU * Ny

13430 T !"THE SAUARE OF YOUR NUMBER = '",NSQ

1398 RETURN



14.60 A 1"GRADE AUVERAGES"!"NUMBER OF STUDENTS = "sN
1461 S G=0«Q5S SUN=0.0

1462 1 (G-N) 14.6351464514+64

1463 S G=G+15A !'GRADE = ",VU3S SUM=SUM+USG 1462
1464 S AVE=SUM/N3T !"AVERAGE = ",AVE

1499 T 113G S5.98
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